The dynamics of assembly of a cytoplasmic membrane protein in Escherichia coli.
The topology of integral cytoplasmic membrane proteins can be analyzed using alkaline phosphatase fusions by determining which constructs have low and which have high specific activity. We show that in all cases the enzymatic activity is due to the fraction of the alkaline phosphatase moiety of the fusion protein localized to the periplasm. We present evidence that these fusions can also be used to analyze the process of assembly of cytoplasmic proteins into the membrane. The rate of acquisition of protease resistance of the alkaline phosphatase moiety of such hybrid proteins is compared for fusions to periplasmic and cytoplasmic domains. We show that this process, which is assumed to be representative of export of alkaline phosphatase, is significantly slower for fusions to cytoplasmic and certain periplasmic domains than for most periplasmic domains. These results are discussed in the context of the normal assembly of integral membrane proteins.